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Description

[0001] The present invention relates to a connector
provided with a function of locking terminal fittings insert-
ed into a housing.
[0002] In a connector in which female terminal fittings
are inserted into cavities formed in a housing and locked
by locking portions formed in the cavities, insertion open-
ings allowing the insertion of tabs of male terminal fittings
and mold-removal spaces for a mold for forming the lock-
ing portions are so formed in the front end surface of the
housing as to vertically communicate with each other (for
example, see Japanese Unexamined Patent Publication
No. 4-141972).
[0003] In the case of a normal-size connector, the
width of the mold-removal spaces is narrower than that
of the insertion openings. Thus, slanted guide surfaces
for guiding the tabs into the insertion openings can be
formed at the upper or lower edges of the insertion open-
ings, taking advantage of a difference in these widths.
[0004] However, in a miniaturized connector, locking
portions need to have a wide width for a sufficient strength
even through the widths of female terminal fittings and
cavities are narrowed. Thus, the width of mold-removal
spaces may be equal to or larger than that of insertion
openings. In such a case, slanted guide surfaces cannot
be formed at the edges of the insertion openings toward
the mold-removal spaces, with the result that tabs may
be inserted into the mold-removal spaces instead of be-
ing inserted into the cavities.
[0005] As a countermeasure, it is thought to use a re-
tainer which is mountable into the housing in a direction
normal to the inserting direction of the terminal fittings to
lock the terminal fittings (see Japanese Unexamined Pat-
ent Publication No. 4-137474 for an example of a con-
nector provided with a retainer). Specifically, the retainer
is formed with a front wall which will extend along the
front end surface of the housing, through holes corre-
sponding to the insertion openings of the housing are
formed in this front wall, and slanted guide surfaces are
formed at the opening edges of these through holes. In
this way, the slanted guide surfaces can be provided in
areas corresponding to the mold-removal spaces.
[0006] Generally, the retainer mountable in the direc-
tion normal to the inserting direction of the terminal fittings
is accommodated in a mount hole formed at a substan-
tially middle position of the housing with respect to for-
ward and backward directions. In other words, in the case
of the retainer formed with the front wall which will extend
along the front end surface of the housing as above, a
main body of the retainer and the front wall are spaced
apart along forward and backward directions, which ne-
cessitates a supporting means for supporting the front
wall on the retainer main body.
[0007] As this supporting means, the left and right out-
er walls of the retainer are elongated forward to form
supporting portions, and the opposite lateral edges of the
front wall are supported at the front edges of these two

supporting portions. However, since the front wall is sup-
ported only at the left and right edges thereof in this sup-
porting construction, the front wall may undergo such a
deformation as to be curved along forward and backward
directions.
[0008] US 2001/0016457 A1 discloses a connector
with a holder, a spacer inserted into a middle of a con-
nector housing for locking terminals and a front holder
mounted to a front opening of the connector housing and
having holes for inserting mating terminals.
[0009] It is an object of the invention to provide a con-
nector which has a reduced number of parts and which
can be manufactured and assembled with low costs.
[0010] This object is solved according to the invention
by a connector according to claim 1. Preferred embodi-
ments of the invention are subject of the dependent
claims.
[0011] Since the front wall is preferably supported at
the front edges of the supporting portions, it may unde-
sirably undergo such a deformation as to be curved along
forward and backward directions. However, in the
present invention, the front wall is formed with the rein-
forcing portion projecting in the direction at an angle dif-
ferent from 0° or 180°, preferably substantially normal to
the wall surface of the front wall and extending substan-
tially in transverse direction. This can prevent the front
wall from being curved along forward and backward di-
rections.
[0012] The retainer comprises a pair of supporting por-
tions extending from the opposite lateral walls of the re-
tainer main body, and wherein the front wall spans at
least partly between the front edges of the supporting
portions so as to be supported to be located substantially
along the front end surface of the housing.
[0013] According to a further preferred embodiment of
the invention, there is provided a connector, comprising:

a housing formed with cavities, insertion openings
allowing tabs of male terminal fittings to be inserted
into the cavities being formed in the front end surface
of the housing, and
a retainer mountable into the housing for locking fe-
male terminal fittings inserted into the cavities lest
the female terminal fittings should come out of the
cavities, and including a retainer main body having
locking sections engageable with the female termi-
nal fittings, a pair of supporting portions extending
forward from the opposite left and right walls of the
retainer main body, a front wall spanning between
the front edges of the supporting portions and sup-
ported to be located along the front end surface of
the housing, and through holes formed in the front
wall so as to correspond to the insertion openings,
wherein the front wall is formed with a reinforcing
portion projecting in a direction substantially normal
to a wall surface of the front wall and extending in
transverse direction.
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[0014] Preferably, at least one of the left and right edg-
es of the reinforcing portion is coupled to the supporting
portion.
[0015] Since the lateral edge of the reinforcing portion
is coupled to the supporting portion, displacements of
the reinforcing portion can be restricted, with the result
that the deformation of the front wall can be more securely
prevented.
[0016] Preferably, each cavity arranged along an outer
wall of the housing is formed with a locking portion for
locking the corresponding terminal fitting by being en-
gaged therewith, the locking portion being located at a
side opposite from the outer wall.
[0017] Further preferably, an outer wall of the housing
is formed with a cut-away portion by having an outer side
of a front end portion thereof cut off, and
the reinforcing portion is at least partly accommodated
in the cut-away portion.
[0018] Most preferably, each cavity arranged along an
outer wall of the housing is formed with a locking portion
for locking the female terminal fitting by being engaged
therewith, the locking portion being located at a side op-
posite from the outer wall,
the outer wall is formed with a cut-away portion by having
an outer side of a front end portion thereof cut off, and
the reinforcing portion is accommodated in the cut-away
portion.
[0019] Since the reinforcing portion is accommodated
in the cut-away portion formed in the outer wall of the
housing, it does not project out from the outer surface of
the housing. Further, since the locking portions are lo-
cated at the side opposite from the cut-away portion in
the cavities at the lower stage where the cut-away portion
is formed, the reinforcing portion engaged with the
cut-away portion does not interfere with the locking por-
tions.
[0020] According to a further preferred embodiment of
the invention, a bulging portion formed to partially in-
crease the thicknesses of the front wall and the reinforc-
ing portion and extending substantially in transverse di-
rection is formed at a corner portion where the front wall
and the reinforcing portion meet.
[0021] Since the bulging portion for partially increasing
the thicknesses of the front wall and the reinforcing por-
tion is formed at the corner portion where the front wall
and the reinforcing portion meet, the front wall and the
reinforcing portion can have a higher bending strength.
[0022] Preferably, the housing is formed with an ac-
commodating portion for at least partly accommodating
the bulging portion.
[0023] Further preferably, the accommodating portion
communicating with front end portions of the cavities,
and the terminal fittings at least partly inserted into the
cavities are held at their front-limit positions by coming
into contact with the bulging portion preferably at least
partly accommodated in the accommodating portion.
[0024] Most preferably, the housing is formed with an
accommodating portion for accommodating the bulging

portion, the accommodating portion communicating with
front end portions of the cavities, and the female terminal
fittings inserted into the cavities are held at their front-limit
positions by coming into contact with the bulging portion
accommodated in the accommodating portion.
[0025] The bulging portion for holding the female ter-
minal fittings at their front-limit positions and the locking
sections for locking the female terminal fittings are con-
stantly spaced apart by a specified distance along for-
ward and backward directions since being both formed
in the retainer. Thus, even if the retainer shakes along
forward and backward directions with respect to the
housing due to a dimensional tolerance or the like, the
female terminal fittings held at their front-limit positions
by the bulging portion do not shake forward and backward
with respect to the retainer.
[0026] According to a further preferred embodiment of
the invention, the housing comprises one or more hous-
ing-side guiding portions and the front wall comprises
one or more guiding surfaces so that, as the retainer is
moved and the front wall slides along the front end sur-
face of the housing, the front wall is guided by the sliding
contact of the housing-side guiding portions and the guid-
ing surfaces of the front wall.
[0027] Preferably, when the retainer is positioned in a
locking position, where it locks the terminal fittings, the
through holes of the retainer are substantially aligned
with the insertion openings and one or more mold-remov-
al spaces formed when forming locking portions are sub-
stantially closed by corresponding portions of the front
wall.
[0028] These and other objects, features and advan-
tages of the present invention will become more apparent
upon reading of the following detailed description of pre-
ferred embodiments and accompanying drawings. It
should be understood that even though embodiments
are separately described, single features thereof may be
combined to additional embodiments.

FIG. 1 is a front view showing a state where a retainer
is fully locked in one embodiment of the invention,
FIG. 2 is a section showing the state where the re-
tainer is fully locked,
FIGS. 3(a) and 3(b) are a partial enlarged front view
and a partial enlarged section showing the state
where the retainer is fully locked,
FIG. 4 is a front view showing a state where the re-
tainer is partly locked,
FIG. 5 is a section showing the state where the re-
tainer is partly locked,
FIGS. 6(a) and 6(b) are a partial enlarged front view
and a partial enlarged section showing the state
where the retainer is partly locked,
FIG. 7 is a section showing an intermediate state of
mounting the retainer into a housing,
FIG. 8 is a front view of the housing,
FIG. 9 is a side view of the housing,
FIG. 10 is a front view of the retainer,
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FIG. 11 is a rear view of the retainer,
FIG. 12 is a plan view of the retainer,
FIG. 13 is a section of the retainer, and
FIG. 14 is a bottom view of the retainer.

[0029] Hereinafter, one preferred embodiment of the
present invention is described with reference to FIGS. 1
to 14.
[0030] A connector of this embodiment is comprised
of a housing 10, a retainer 40 and one or more female
terminal fittings 30. In the following description, reference
is made to FIGS. 1 to 3 concerning vertical direction and
a mating side with an unillustrated mating connector (left
side in FIG. 2) is referred to as front side concerning
forward and backward directions.
[0031] The housing 10 is internally formed with one or
more, preferably a plurality of cavities 11 arranged at one
or more stages, preferably at two upper and lower stages,
the same number of cavities 11 preferably being trans-
versely arrayed at a specified (predetermined or prede-
terminable) interval at each stage. These cavities 11 are
narrow and long along forward and backward directions
and are substantially open in the front and rear end sur-
faces of the housing 10. The respective cavities 11 at the
upper stage and those at the lower stage are so arranged
as to vertically correspond to each other.
[0032] A front end portion of the lateral or ceiling wall
of each cavity 11 serves as a preferably cantilev-
er-shaped locking portion 12 preferably extending sub-
stantially forward. The upper surface of the locking por-
tion 12 of each cavity 11 at the lower stage substantially
faces the corresponding cavity 11 at the upper stage.
Mold-removal spaces 13 formed by removing a mold for
forming the locking portions 12 are present before or at
the respective locking portions 12 and open in the front
end surface of the housing 10. The front end surface of
the housing 10 is formed with (preferably substantially
rectangular) insertion openings 14 for allowing the at
least partial insertion of tabs of male terminal fittings (not
shown) into the cavities 11 from front. The insertion open-
ings 14 preferably have a width narrower than those of
the mold-removal spaces 13 and the cavities 11, and are
located above or adjacent to the bottom walls of the cav-
ities 11. The respective insertion openings 14 substan-
tially communicate with the mold-removal spaces 13 lo-
cated above the insertion openings 14.
[0033] A housing-side guiding portion 15 projects at
the front end surface of the housing 10 in such a manner
as to extend substantially along the lateral or bottom side
of the opening edge of the insertion opening 14 of each
cavity 11 at the upper stage. This guiding portion 15 is
formed with a guide surface 15A sloped down to the front
from the bottom edge of the insertion opening 14. The
guiding portion 15 is also formed with an introducing sur-
face 15B sloped down to the back toward the upper side
of the opening edge of the corresponding mold-removal
space 13 at the lower stage. The lateral (left and right)
surfaces of each guiding portion 15 are located at the

substantially same positions as the lateral (left and right)
sides of the opening edge of the corresponding insertion
opening 14 with respect to transverse direction TD when
viewed from front, and the lateral (left and right) surfaces
of the guiding portion 15 serve as substantially flat guiding
surfaces 16.
[0034] A narrow accommodating portion 17 is formed
preferably over the substantially entire width at the bot-
tom end of the front end surface of the housing 10. This
accommodating portion 17 substantially communicates
with the bottom edges of the insertion openings 14 of the
cavities 11 at the lower stage, and the back end surface
thereof is located at the substantially same position as
front walls (wall surfaces for holding the female terminal
fittings at their front-limit positions) of the cavities 11 along
forward and backward directions FBD. In other words,
substantially lower halves of the cavities 11 at the lower
stage are substantially exposed at the front end surface
of the housing 10 by forming the accommodating portion
17.
[0035] A bottom wall 18 (as a preferred outer wall) of
the housing 10 preferably serves also as or forms at least
opart of bottom walls of the cavities 11 at the lower stage,
and is formed with a cut-away portion 19 by having a
front end portion thereof cut off. This cut-away portion 19
is open up to the front end surface of the housing 10 and
substantially communicates with the accommodating
portion 17. It should be noted that the bottom wall and
the locking portions 12 are located on the surfaces sub-
stantially vertically opposed to each other in the cavities
11 at the lower stage.
[0036] The lateral (left and right) outer surfaces of the
housing 10 are lightly recessed to form mounting recess-
es 20, which are open in the front end surface and the
bottom surface of the housing 10. One or more, prefer-
ably a pair of upper and lower, locking projections 21 are
formed in each mounting recess 20.
[0037] The housing 10 is formed with a mount space
22 which is open in the lateral or bottom surface of the
housing 10 and the mounting recesses 20. This mount
space 22 is used to at least partly accommodate the re-
tainer 40 to be described later, penetrates the cavities
11 at an angle different from 0° or 180°, preferably sub-
stantially normal to the forward and backward directions
FBD (preferably substantially vertically penetrates the
cavities 11) at the lower stage and communicates with
the cavities 11 at the upper stage.
[0038] Each female terminal fitting 30 includes a (pref-
erably substantially rectangular) tube portion 31 at its
front side and a wire connection portion, preferably com-
prising a wire crimping portion 32, at its rear side. A first
engaging portion 33 engageable with the locking portion
12 is formed preferably on the upper surface of the rec-
tangular tube portion 31, and a second engaging portion
34 engageable with the retainer 40 is formed preferably
at the rear bottom end of the rectangular tube portion 31.
The wire crimping portion 32 is to be crimped or bent or
folded into connection with a wire 35.
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[0039] The retainer 40 includes a retainer main body
41 substantially narrow and long along transverse direc-
tion TD and to be at least partly accommodated in the
mount space 22. This retainer main body 41 is formed
with (preferably substantially rectangular) terminal inser-
tion holes 42 substantially corresponding to the respec-
tive cavities 11 at the lower stage, and locking sections
43 engageable with the female terminal fittings 30 at least
partly inserted into the cavities 11 at the lower stage are
formed on the bottom surfaces of the respective terminal
insertion holes 42, whereas locking sections 43 engage-
able with the female terminal fittings 30 at least partly
inserted into the cavities 11 at the upper stage are formed
on the upper surface of the retainer main body 41.
[0040] The retainer 40 is formed with a pair of lateral
(left and right) supporting portions 44 which are in the
form of walls (substantially flat plates) obtained by elon-
gating the lateral (left and right) walls of the retainer main
body 41 in forward and backward directions FBD and/or
vertical direction substantially in flush with the lateral (left
and right) walls of the retainer main body 41. A locking
projection 45 engageable with the corresponding locking
projections 21 of the housing 10 is formed on the inner
side surface of each supporting portion 44. While being
mounted in the housing 10 such that most of the retainer
main body 41 is accommodated in the mount space 22,
both supporting portions 44 are fitted in the mounting
recesses 20, and each locking projection 45 is engaged
between the corresponding pair of locking projections
21, the retainer 40 is held at a partial locking position
(first position) where the insertion and withdrawal of the
female terminal fittings 30 into and from the cavities 11
are permitted (see FIGS. 4 to 6).
[0041] When the retainer 40 is pushed up or moved in
a mounting direction MD (being arranged at an angle
different from 0° or 180°, preferably substantially perpen-
dicular to the forward and backward directions FBD) to
a full locking position (second position) after the female
terminal fittings 30 are substantially properly inserted into
the respective cavities 11, the retainer main body 41 is
preferably substantially completely accommodated in the
mount space 22 and the respective locking sections 43
come substantially into contact with the second engaging
portions 34 of the female terminal fittings 30 from a with-
drawal side, preferably from behind, with the result that
the female terminal fittings 30 are locked. At this time,
the supporting portions 44 come substantially into con-
tact with the upper edges of the mounting recesses 20
from below and the locking projections 45 come substan-
tially into engagement with the upper locking projections
21, whereby the retainer 40 is held at the full locking
position (see FIGS. 1 to 3).
[0042] A front wall 46 preferably having a substantially
rectangular front view spans between the front edges of
the lateral (left and right) supporting portions 44. The front
wall 46 is in the form of a substantially flat plate so as to
be held substantially in close contact with the front end
surface of the housing 10, and slides substantially in con-

tact with the front end surface of the housing 10 when
the retainer 40 is moved along the mounting direction
MD or vertically moved between the partial locking posi-
tion and the full locking position. The front wall 46 is
formed with (preferably substantially rectangular)
through holes 47 substantially facing (in alignment with)
the respective insertion openings 14 when the retainer
40 is at the full locking position (second position). Pref-
erably substantially rectangular jig insertion openings 48
substantially facing the mold-removal spaces 13 of the
cavities 11 at the lower stage when the retainer 40 is at
the partial locking position (position lower than or dis-
placed along the mounting direction MD from the full lock-
ing position) penetrate the front wall 46. The width of the
jig insertion openings 48 preferably is substantially equal
to that of the through holes 47, and the jig insertion open-
ings 48 communicating with the through holes 47 corre-
sponding to the cavities 11 at the upper stage. Tapered
retainer-side guiding portions 49 are formed along one
or more, preferably three, sides of the opening edge of
each through hole 47 corresponding to the cavity 11 at
the upper stage excluding the lower side communicate
with the jig insertion opening 48. Further, the lateral (left
and right) inner surfaces of each jig insertion opening 48
serve as substantially flat guiding surfaces 50 which
come substantially into sliding contact with the guiding
surfaces 16 of the corresponding housing-side guiding
portion 15 of the housing 10. It should be noted that re-
tainer-side guiding portions 51 are formed preferably
along all four sides of the opening edge of each through
hole 47 corresponding to the cavity 11 at the lower stage.
[0043] A reinforcing wall 52 (as a preferred reinforcing
portion) preferably substantially horizontally extending
backward over the substantially entire width is formed at
the bottom end of the front wall 46. This reinforcing wall
52 projects substantially at an angle different from 0° or
180°, preferably substantially a right angle to the front
wall 46, and the opposite lateral (left and right) ends
thereof preferably are coupled to the bottom ends of the
supporting portions 44. With the retainer 40 held at the
full locking position (second position), the reinforcing wall
52 is at least partly accommodated in the cut-away por-
tion 19 of the housing 10. In this state, the lower surface
of the reinforcing wall 52 is substantially in flush with the
lower surface of the bottom wall 18 of the housing 10,
and the upper surface of the front end of the reinforcing
wall 52 substantially faces the front ends of the cavities
11 at the lower stage from below. In other words, the
upper surface of the front end of the reinforcing wall 52
forms a part of the bottom walls of the cavities 11.
[0044] A bulging portion 53 is formed preferably over
the substantially entire width at an inner corner portion
where the front wall 46 and the reinforcing wall 52 meet
at right angles, thereby increasing the thicknesses of the
front wall 46 and the reinforcing wall 52. This bulging
portion 53 projects backward from the front wall 46 and
projects upward from the reinforcing wall 52. In other
words, the bulging portion 53 is provided at a position
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adjacent the front wall 46 and the reinforcing wall 52 so
as to connect them. With the retainer 40 held at the full
locking position (second position), the bulging portion 53
is at least partly accommodated in the accommodating
portion 17 of the housing 10 and the rear surface thereof
substantially faces the cavities 11 at the lower stage from
front. In other words, the bulging portion 53 forms a part
of the front walls of the cavities 11.
[0045] Next, the functions of this embodiment are de-
scribed.
[0046] Upon assembling the connector, the retainer 40
is first mounted at the partial locking position (first posi-
tion) in the housing 10. Specifically, the retainer 40 is
brought closer to the housing 10 in the mounting direction
MD; preferably from below; the supporting portions 44
are at least partly fitted into the mounting recesses 20;
the retainer main body 41 is at least partly fitted into the
mount space 22; and/or the front wall 46 is brought sub-
stantially into sliding contact with the front end surface
of the housing 10. After the upper end of the front wall
46 moves preferably onto the housing-side guiding por-
tions 15 to thereby undergo a slight forward resilient de-
formation (see FIG. 7), the retainer 40 is mounted at the
partial locking position (first position).
[0047] In this state, the respective insertion openings
14 of the housing 10 are at least partly closed by the front
wall 46 of the retainer 40; the mold-removal spaces 13
at the upper stage are substantially exposed to the out-
side since being located above the upper edges of the
front wall 46; and the mold-removal spaces 13 at the
lower stage are substantially exposed to the outside via
the jig insertion openings 48 communicating with the
through holes 47 at the upper stage. Further, the through
holes 47 at the upper stage are engaged with the hous-
ing-side guiding portions 15.
[0048] With the retainer 40 held at the partial locking
position (first position) in this way, the female terminal
fittings 30 are or can be at least partly inserted into the
respective cavities 11 along the forward and backward
direction FBD. The inserted female terminal fittings 30
are preferably locked by the engagement of the locking
portions 12 with the first engaging portions 33.
[0049] The retainer 40 is moved in the mounting direc-
tion MD to the full locking position (second position) after
the insertion of all the female terminal fittings 30 is com-
pleted. As the retainer 40 is moved, the front wall 46
slides along the front end surface of the housing 10. At
this time, the front wall 46 is guided by the sliding contact
of the guiding surfaces 16 of the housing-side guiding
portions 15 and the guiding surfaces 50 of the jig insertion
openings 48. When the retainer 40 reaches the full lock-
ing position, the through holes 47 of the retainer 40 are
substantially aligned with the insertion openings 14; the
mold-removal spaces 13 at the upper stage are substan-
tially closed by the upper end of the front wall 46; and/or
the mold-removal spaces 13 at the lower stage are sub-
stantially closed by portions of the front wall 46 located
between the jig insertion openings 48 and the through

holes 47 at the lower stage.
[0050] Further, the front ends of the cavities 11 at the
lower stage exposed downward are preferably substan-
tially closed by the engagement of the reinforcing wall 52
with the cut-away portion 19 of the housing 10, and the
front end surfaces of the female terminal fittings 30 at
least partly inserted into the cavities 11 at the lower stage
are stopped by the bulging portion 53 so as not to move
any further forward by the engagement of the bulging
portion 53 with the accommodating portion 17. Further,
the locking sections 43 of the retainer 40 are engaged
with the second engaging portions 34 of the female ter-
minal fittings 30. In this way, the female terminal fittings
30 are securely (preferably doubly) locked by the retainer
40 and preferably the locking portions 12.
[0051] With the retainer 40 held at the full locking po-
sition (second position), the retainer-side guiding por-
tions 49 are located preferably at three (the upper, left
and right) sides of the opening edges of the through holes
47 at the upper stage and the housing-side guiding por-
tions 15 are located at the remaining (bottom) sides. In
other words, the tapered guiding portions preferably are
formed over the substantially entire circumference of the
opening edge of each through hole 47 at the upper stage.
Accordingly, even if the tab of the male terminal fitting is
displaced to up, down, left and/or right while being insert-
ed into the cavity 11, this tab can be introduced to the
middle by being brought substantially into sliding contact
with these guiding portions 15, 49, whereby the displace-
ment can be substantially corrected and the tab can be
securely guided to the through hole 47 and the insertion
opening 14. It should be noted that the retainer-side guid-
ing portions 51 are formed preferably over the entire cir-
cumference of each through hole 47 at the lower stage.
[0052] Upon withdrawing the female terminal fittings
30, the retainer 40 is first moved to the partial locking
position (first position) to disengage the locking sections
43 from the second engaging portions 34 of the female
terminal fittings 30, thereby canceling the locking of the
female terminal fittings 30 by the retainer 40. By moving
the retainer 40, the mold-removal spaces 13 are sub-
stantially exposed forward via the jig insertion openings
48. Then, a narrow jig (not shown) is at least partly in-
serted into the jig insertion opening 48 to resiliently de-
form the locking portion 12 away from the terminal fitting
30, preferably substantially upward, i.e. in a disengaging
direction from the first engaging portion 33, thereby can-
celing the locking of the terminal fitting 30 by the locking
portion 12. Thereafter, the female terminal fitting 30 may
be pulled in a withdrawing direction, preferably substan-
tially backward, while maintaining this state.
[0053] As described above, there is a possibility that
the front wall 46 undergoes such a deformation as to be
curved along forward and backward directions FBD since
being supported at the front ends of the two supporting
portions 44. However, in this embodiment, the front wall
46 is formed with the reinforcing wall 52 at an angle dif-
ferent from 0° or 180°, preferably substantially normal
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(or substantially along the forward and backward direc-
tions FBD) to the wall surface of the front wall 46 and
extending substantially in transverse direction TD, which
prevents the front wall 46 from being curved along for-
ward and backward directions FBD.
[0054] Further, since the opposite lateral (left and right)
edges of the reinforcing wall 52 are coupled to the sup-
porting portions 44, displacements of the reinforcing wall
52 can be restricted, with the result that the deformation
of the front wall 46 can be more securely prevented.
[0055] Furthermore, since the reinforcing wall 52 is
preferably substantially fully accommodated in the
cut-away portion 19 formed in the bottom wall 18 of the
housing 10, it does not project out from the outer surface
of the housing 10 with the retainer 40 held at the full
locking position.
[0056] Further, since the locking portions 12 are locat-
ed at the side (upper side) opposite from the cut-away
portion 19 in the cavities 11 at the lower stage where the
cut-away portion 19 is formed, the reinforcing wall 52
engaged with the cut-away portion 19 does not interfere
with the locking portions 12.
[0057] Further, since the bulging portion 53 is formed
to partially increase the thicknesses of the front wall 46
and the reinforcing wall 52 at the corner portion where
the front wall 46 and the reinforcing wall 52 meet or join,
the front wall 46 and the reinforcing wall 52 have a higher
bending strength.
[0058] Furthermore, the bulging portion 53 for holding
the female terminal fittings 30 at least partly inserted into
the cavities 11 at the lower stage at their front-limit posi-
tions and the locking sections 43 for locking the female
terminal fittings 30 are constantly spaced apart by a spec-
ified (predetermined or predeterminable) distance along
forward and backward directions FBD since being both
formed in the retainer 40. Thus, even if the retainer 40
shakes along forward and backward directions FBD with
respect to the housing 10 due to a dimensional tolerance
or the like, the female terminal fittings 30 held at their
front-limit positions by the bulging portion 53 do not shake
forward and backward with respect to the retainer 40.
[0059] The front wall 46 is formed with the through
holes 47 substantially facing the insertion opening 14 at
the upper stage with the retainer 40 held at the full locking
position (second position) and the jig insertion openings
48 facing the mold-removal spaces 13 at the lower stage
with the retainer 40 held at the partial locking position
(first position). The slanted guide surfaces preferably are
formed over the entire opening edges of the through
holes 47 at the upper stage by the retainer-side guiding
portions 49 and the housing-side guiding portions 15,
whereby the tabs of the male terminal fittings can be se-
curely guided to the insertion openings 14.
[0060] Further, the guiding surfaces 16, 50 which can
be brought substantially into sliding contact with each
other and are substantially parallel with the sliding direc-
tion of the front wall 46 or to the mounting direction MD
as the retainer 40 is displaced are provided on the hous-

ing-side guiding portions 15 and at the opening edges of
the jig insertion openings 48, respectively. The front wall
46 can be moved along a specified (predetermined or
predeterminable) path by the sliding contact of these
guiding surfaces 16, 50.
[0061] Furthermore, the surfaces of the housing-side
guiding portions 15 substantially opposite from the inser-
tion openings 14 at the upper stage preferably are formed
into the slanted introducing surfaces 15B substantially
facing the opening edges of the jig insertion openings 48
for the adjacent cavities 11 at the lower stage. Thus, the
jig can be securely inserted into the jig insertion opening
48.
[0062] Accordingly, to prevent the deformation of a
front wall of a retainer 40, the retainer 40 is provided with
a pair of supporting portions 44 extending forward pref-
erably from the opposite lateral (left and right) walls of a
retainer main body 41 and a front wall 46 which is so
supported as to span preferably between the front edges
of the two supporting portions 44. The front wall 46 is
formed with a reinforcing portion 52 projecting in a direc-
tion at an angle different from 0° or 180°, preferably sub-
stantially normal to a wall surface of the front wall 46 and
extending substantially in transverse direction, i.e. in a
direction having a component along the transverse di-
rection. Such a deformation of the front wall 46 as to be
curved along forward and backward direction can be pre-
vented by the reinforcing portion 52.

<Other Embodiments>

[0063] The present invention is not limited to the above
described and illustrated embodiment For example, the
following embodiments are also embraced by the tech-
nical scope of the present invention as defined by the
claims.

(1) Although the lateral (left and right) edges of the
reinforcing portion are coupled to the supporting por-
tions in the foregoing embodiment, at least one of
the lateral (left and right) edges of the reinforcing
portion may be separated from the supporting por-
tion according to the present invention.
(2) Although the reinforcing portion forms parts of
the outer walls of the cavities in the foregoing em-
bodiment, it may be placed on or near the outer sur-
faces of the outer walls of the cavities according to
the present invention.
(3) Although the cut-away portion formed in the outer
wall of the housing is a window hole communicating
with the cavities in the foregoing embodiment, it may
be a recess not communicating with the cavities ac-
cording to the present invention.
(4) Although the outer surface of the reinforcing por-
tion is substantially in flush with the outer surface of
the housing in the foregoing embodiment, there may
be a step between the outer surface of the reinforcing
portion and the outer surface of the housing accord-

11 12 



EP 1 416 593 B1

8

5

10

15

20

25

30

35

40

45

50

55

ing to the present invention.

LIST OF REFERENCE NUMERALS

[0064]

10 ... housing
11 ... cavity
12 ... locking portion
14 ... insertion opening
17 ... accommodating portion
18 ... bottom wall (outer wall of the housing)
19 ... cut-away portion
30 ... female terminal fitting
40 ... retainer
41 ... retainer main body
44 ... supporting portion
46 ... front wall
47 ... through hole
52 ... reinforcing wall (reinforcing portion)
53 ... bulging portion

Claims

1. A connector, comprising:

a housing (10) formed with one or more cavities
(11), insertion openings (14) allowing parts of
mating terminal fittings to be at least partly in-
serted into the cavities (11) being formed in the
front end surface of the housing (10), and
a retainer (40) mountable into the housing (11)
for locking one or more terminal fittings (30) at
least partly inserted into the respective cavities
(11) lest the terminal fittings (30) should come
out of the cavities (11), and including a retainer
main body (41) having one or more locking sec-
tions (43) engageable with the terminal fittings
(30), a front wall (46) supported to be located
substantially along the front end surface of the
housing (10), and one or more through holes
(47) formed in the front wall (46) so as to sub-
stantially correspond to the insertion openings
(14),
wherein the front wall (46) is formed with at least
one reinforcing portion (52) projecting in a direc-
tion at an angle different from 0° or 180°, pref-
erably substantially normal to a wall surface of
the front wall (46) and extending substantially in
transverse direction (TD),
characterized in that
the retainer (40) is formed with a pair of lateral
supporting portions (44) obtained by elongating
lateral walls of the retainer main body (41) in
forward and backward directions (FBD) and the
front wall (46) spans between front edges of the
lateral supporting portions (44), so that the front

wall (46) slides substantially in contact with the
front end surface of the housing (10) when the
retainer (40) is moved along a mounting direc-
tion (MD) between a partial locking position and
a full locking position.

2. A connector according to claim 1, wherein at least
one of the left and right edges of the reinforcing por-
tion (52) is coupled to the supporting portion (44).

3. A connector according to one or more of the preced-
ing claims, wherein each cavity (11) arranged along
an outer wall (18) of the housing (10) is formed with
a locking portion (12) for locking the corresponding
terminal fitting (30) by being engaged therewith, the
locking portion (12) being located at a side opposite
from the outer wall (18).

4. A connector according to one or more of the preced-
ing claims, wherein an outer wall (18) of the housing
(10) is formed with a cut-away portion (19) by having
an outer side of a front end portion thereof cut off, and
the reinforcing portion (52) is at least partly accom-
modated in the cut-away portion (19).

5. A connector according to one or more of the preced-
ing claims, wherein a bulging portion (53) formed to
partially increase the thicknesses of the front wall
(46) and the reinforcing portion (52) and extending
substantially in transverse direction (TD) is formed
at a corner portion where the front wall (46) and the
reinforcing portion (52) meet.

6. A connector according to claim 5, wherein the hous-
ing (10) is formed with an accommodating portion
(17) for at least partly accommodating the bulging
portion (53).

7. A connector according to claim 5 or 6, wherein the
accommodating portion (53) communicating with
front end portions of the cavities (11), and the termi-
nal fittings (30) at least partly inserted into the cavities
(11) are held at their front-limit positions by coming
into contact with the bulging portion (53) preferably
at least partly accommodated in the accommodating
portion (17).

8. A connector according to one or more of the preced-
ing claims, wherein the housing (10) comprises one
or more housing-side guiding portions (15) and the
front wall (46) comprises one or more guiding sur-
faces (50) so that, as the retainer (40) is moved and
the front wall (46) slides along the front end surface
of the housing (10), the front wall (46) is guided by
the sliding contact of the housing-side guiding por-
tions (15) and the guiding surfaces (50) of the front
wall (46).
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9. A connector according to one or more of the preced-
ing claims, wherein when the retainer (40) is posi-
tioned in a locking position, where it locks the termi-
nal fittings (30), the through holes (47) of the retainer
(40) are substantially aligned with the insertion open-
ings (14) and one or more mold-removal spaces (13)
formed when forming locking portions (12) are sub-
stantially closed by corresponding portions of the
front wall (46).

Patentansprüche

1. Verbinder, umfassend:

ein Gehäuse (10), welches mit einem oder meh-
reren Hohlraum (-räumen) (11) ausgebildet ist,
wobei Einsetzöffnungen (14) Teilen von zusam-
menpassenden Anschlußpaßstücken erlauben,
wenigstens teilweise in die Hohlräume (11) ein-
gesetzt zu werden, welche in der vorderen
Endoberfläche des Gehäuses (10) ausgebildet
sind, und
eine Rückhalteeinrichtung (40), welche in das
Gehäuse (11) für ein Verriegeln von einem oder
mehreren Anschlußpaßstück(en) (30) montier-
bar ist, welche(s) wenigstens teilweise in die ent-
sprechenden Hohlräume (11) eingesetzt ist
bzw. sind, damit die Anschlußpaßstücke (30)
nicht aus den Hohlräumen (11) austreten soll-
ten, und welche einen Rückhalteeinrich-
tungs-Hauptkörper (41) beinhaltet, welcher ei-
nen oder mehrere verriegeinde(n) Querschnitt
(e) (43), welche(r) mit den Anschlußpaßstücken
(30) in Eingriff bringbar ist, eine vordere Wand
(46), welche abgestützt ist, um im wesentlichen
entlang der vorderen Endoberfläche des Ge-
häuses (10) angeordnet zu sein, und ein oder
mehrere Durchtrittsloch (-löcher) (47) aufweist,
welche(s) in der vorderen Wand (46) ausgebil-
det ist bzw. sind, um im wesentlichen den Ein-
setzöffnungen (14) zu entsprechen,

wobei die vordere Wand (46) mit wenigstens einem
verstärkenden bzw. Verstärkungsabschnitt (52)
ausgebildet ist, welcher in einer Richtung unter ei-
nem von 0° oder 180° verschiedenen Winkel, vor-
zugsweise im wesentlichen normal auf eine
Wandoberfläche der vorderen Wand (46) vorragt
und sich im wesentlichen in einer Querrichtung (TD)
erstreckt,
dadurch gekennzeichnet, daß
die Rückhalteeinrichtung (40) mit einem Paar von
seitlichen abstützenden Abschnitten (44) ausgebil-
det ist, welche durch ein Verlängern von seitlichen
Wänden des Rückhalteeinrichtungs-Hauptkörpers
(41) in Vorwärts- und Rückwärtsrichtungen (FBD)
erhalten sind, und die vordere Wand (46) sich zwi-

schen vorderen Rändern bzw. Kanten der seitlichen
abstützenden Abschnitte (44) spannt bzw. erstreckt,
so daß die vordere Wand (46) im wesentlichen in
Kontakt mit der vorderen Endoberfläche des Gehäu-
ses (10) gleitet, wenn die Rückhalteeinrichtung (40)
entlang einer Montagerichtung (MD) zwischen einer
teilweisen verriegelnden Position und einer vollstän-
digen verriegelnden Position bewegt ist bzw. wird.

2. Verbinder nach Anspruch 1, wobei wenigstens eine
der linken und rechten Kante des verstärkenden Ab-
schnitts (52) mit dem abstützenden Abschnitt (44)
gekoppelt ist.

3. Verbinder nach einem oder mehreren der vorange-
henden Ansprüche, wobei jeder Hohlraum (11), wel-
cher entlang einer äußeren Wand (18) des Gehäu-
ses (10) angeordnet ist, mit einem verriegelnden
bzw. Verriegelungsabschnitt (12) zum Verriegeln
des entsprechenden Anschlußpaßstücks (30) aus-
gebildet ist, indem er damit in Eingriff gelangt, wobei
der verriegelnde Abschnitt (12) an einer Seite ge-
genüberliegend von der äußeren Wand (18) ange-
ordnet ist.

4. Verbinder nach einem oder mehreren der vorange-
henden Ansprüche, wobei eine äußere Wand (18)
des Gehäuses (10) mit einem weggeschnittenen Ab-
schnitt (19) ausgebildet ist, indem sie eine äußere
Seite eines vorderen Endabschnitts davon wegge-
schnitten aufweist, und
der verstärkende Abschnitt (52) wenigstens teilwei-
se in dem weggeschnittenen Abschnitt (19) aufge-
nommen ist.

5. Verbinder nach einem oder mehreren der vorange-
henden Ansprüche, wobei ein sich wölbender Ab-
schnitt (53), welcher ausgebildet ist, um teilweise die
Dicken der vorderen Wand (46) und des verstärken-
den Abschnitts (52) zu erhöhen, und sich im wesent-
lichen in einer Querrichtung (TD) erstreckt, an einem
Eckabschnitt ausgebildet ist, wo sich die vordere
Wand (46) und der verstärkende Abschnitt (52) tref-
fen.

6. Verbinder nach Anspruch 5, wobei das Gehäuse
(10) mit einem aufnehmenden bzw. Aufnahmeab-
schnitt (17) für ein wenigstens teilweises Aufnehmen
des sich wölbenden Abschnitts (53) ausgebildet ist.

7. Verbinder nach Anspruch 5 oder 6, wobei der auf-
nehmende Abschnitt (53), welcher mit vorderen
Endabschnitten der Hohlräume (11) in Verbindung
steht, und die Anschlußpaßstücke (30), welche we-
nigstens teilweise in die Hohlräume (11) eingesetzt
sind, an ihren vorderen Grenzpositionen gehalten
sind, indem sie in Kontakt mit dem sich wölbenden
Abschnitt (53) gelangen, welcher vorzugsweise we-
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nigstens teilweise in dem aufnehmenden Abschnitt
(17) aufgenommen ist.

8. Verbinder nach einem oder mehreren der vorange-
henden Ansprüche, wobei das Gehäuse (10) einen
oder mehrere gehäuseseitige(n) führende(n) Ab-
schnitt(e) (15) umfaßt, und die vordere Wand (46)
eine oder mehrere führende Oberfläche(n) (50) um-
faßt, so daß, wenn die Rückhalteeinrichtung (40) be-
wegt ist bzw. wird und die vordere Wand (46) entlang
der vorderen Endoberfläche des Gehäuses (10) glei-
tet, die vordere Wand (46) durch den gleitenden Kon-
takt der gehäuseseitigen führenden bzw. Führungs-
abschnitte (15) und der führenden Oberflächen (50)
der vorderen Wand (46) geführt ist bzw. wird.

9. Verbinder nach einem oder mehreren der vorange-
henden Ansprüche, wobei, wenn die Rückhalteein-
richtung (40) in einer verriegelnden Position positio-
niert ist, wo sie die Anschlußpaßstücke (30) verrie-
gelt, die Durchtrittslöcher (47) der Rückhalteeinrich-
tung (40) im wesentlichen mit den Einsetzöffnungen
(14) ausgerichtet sind bzw. fluchten und ein oder
mehrere Formentfernungsraum (-räume) (13), wel-
che(r) ausgebildet ist bzw. sind, wenn verriegelnde
Abschnitte (12) ausgebildet sind bzw. werden, im
wesentlichen durch entsprechende Abschnitte der
vorderen Wand (46) abgeschlossen ist bzw. sind.

Revendications

1. Connecteur comprenant :

un boîtier (10) comportant une ou plusieurs ca-
vités (11), des ouvertures d’insertion (14) per-
mettant d’insérer au moins partiellement des
parties d’armatures de borne associées dans
les cavités (11) étant formées dans la surface
d’extrémité avant du boîtier (10), et
une pièce de retenue (40) qui peut être montée
dans le boîtier (10) pour bloquer une ou plu-
sieurs armatures de borne (30) au moins par-
tiellement insérées dans les cavités respectives
(11) afin que les armatures de borne (30) ne
sortent pas des cavités (11), et comprenant un
corps principal de pièce de retenue (41) ayant
un ou plusieurs éléments de verrouillage (43)
qui peuvent venir en prise avec les armatures
de borne (30), une paroi avant (46) supportée
de manière à être placée sensiblement le long
de la surface d’extrémité avant du boîtier (10),
et un ou plusieurs trous de traversée (47) formés
dans la paroi avant (46) de manière à corres-
pondre sensiblement aux ouvertures d’insertion
(14),
dans lequel la paroi avant (46) comporte au
moins une partie de renforcement (52) s’éten-

dant dans une direction suivant un angle diffé-
rent de 0° ou 180° et de préférence sensible-
ment perpendiculaire à une surface de paroi de
la paroi avant (46) et s’étendant sensiblement
dans une direction transversale (TD),

caractérisé en ce que
la pièce de retenue (40) comporte deux parties de
support latérales (44) obtenues par prolongement
des parois latérales du corps principal (41) de la piè-
ce de retenue dans les directions avant et arrière
(FBD), et la paroi avant (46) s’étend entre les bords
avant des parties de support latérales (44), de sorte
que la paroi avant (46) glisse sensiblement en con-
tact avec la surface d’extrémité avant du boîtier (10)
lorsque la pièce de retenue (40) est déplacée dans
une direction de montage (MD) entre une position
de verrouillage partiel et une position de verrouillage
total.

2. Connecteur selon la revendication 1, dans lequel au
moins un des bords gauche et droit de la partie de
renforcement (52) est relié à la partie de support (44).

3. Connecteur selon une ou plusieurs des revendica-
tions précédentes, dans lequel chaque cavité (11)
agencée le long d’une paroi extérieure (18) du boîtier
(10) comporte une partie de verrouillage (12) pour
bloquer l’armature de borne correspondante (30) par
enclenchement avec celle-ci, la partie de verrouilla-
ge (12) étant située sur un côté à l’opposé de la paroi
extérieure (18).

4. Connecteur selon une ou plusieurs des revendica-
tions précédentes, dans lequel une paroi extérieure
(18) du boîtier (10) comporte une partie découpée
(19) créée par découpe d’un côté extérieur de sa
partie d’extrémité avant, et
la partie de renforcement (52) est au moins partiel-
lement reçue dans la partie découpée (19).

5. Connecteur selon une ou plusieurs des revendica-
tions précédentes, dans lequel une partie surélevée
(53), formée de manière à augmenter partiellement
les épaisseurs de la paroi avant (46) et de la partie
de renforcement (52) et s’étendant sensiblement
dans une direction transversale (TD), est prévue
dans une région d’angle où la paroi avant (46) et la
partie de renforcement (52) se rencontrent.

6. Connecteur selon la revendication 5, dans lequel le
boîtier (10) comporte une partie de réception (17)
pour recevoir au moins partiellement la partie suré-
levée (53).

7. Connecteur selon la revendication 5 ou 6, dans le-
quel la partie de réception (53) en communication
avec les parties d’extrémité avant des cavités (11)
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et les armatures de borne (30) au moins partielle-
ment insérées dans les cavités (11) sont tenues à
leurs positions de limite avant du fait qu’elles vien-
nent en contact avec la partie surélevée (53) de pré-
férence au moins partiellement reçue dans la partie
de réception (17).

8. Connecteur selon une ou plusieurs des revendica-
tions précédentes, dans lequel le boîtier (10) com-
prend une ou plusieurs parties de guidage côté boî-
tier (15) et la paroi avant (46) comprend une ou plu-
sieurs surfaces de guidage (50) de sorte que, lors-
que la pièce de retenue (40) est déplacée et que la
paroi avant (46) glisse le long de la surface d’extré-
mité avant du boîtier (10), la paroi avant (46) est
guidée par le contact glissant des parties de guidage
côté boîtier (15) et des surfaces de guidage (50) de
la paroi avant (46).

9. Connecteur selon une ou plusieurs des revendica-
tions précédentes, dans lequel, lorsque la pièce de
retenue (40) se trouve à une position de verrouillage
dans laquelle elle bloque les armatures de borne
(30), les trous de traversée (47) de la pièce de rete-
nue (40) sont sensiblement alignés avec les ouver-
tures d’insertion (14), et un ou plusieurs espaces
d’enlèvement de moule (13) formés lors de la créa-
tion des parties de verrouillage (12) sont sensible-
ment fermés par les parties correspondantes de la
paroi avant (46).
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